A FRE

J Vol. 6 No. 5 May. 2025

Chinese Journal of Robotic Surgery [EBICIREIONPARCVNISaWAsSEvIpAIWierisNolNeoy,

REN=ABKSESER RGN MEPRESEDTS
1= 1l K T & RE ST HU R I

TRAEAR, @i, Tm-F, AL
I e PP B A5 S R BE X A2 LR 0L 36 061000)

TE Hi: 2B ANARKE BB NG E P RELSF P ARG X T EE NP E., 7k ®H 2022451 A—
2024 F 1 AEFANEARNFEELLER B RE R EZEITH 0 I E P REEFENFTEMNE, XAMINEELZRLS
F T4 (40 ), L B ) AW EA (40 6], A SR ER AR ANSE) o EREAN BT R
SASH (b, PARM., WA, EaM) . IS TE N EER (FAC) T4, UK Berg F#E% (BBS) iF4.
EPEEREER (SS-QOL) ¥4, %R WEANET LAREN 95%, sTHEAN 80%, #7H%AITFEXL (P<0.05) o
BT R, BAMEE, AARER, RERBTWRA, AWEARTHEL, 2RALITFEN (P<0.05) ; #BT)E, Wﬂ
WAL, KRB R R A TRITAH, AWEMETEL, ZRARTFEL (P<0.05) . Gikmatit, &7
JE B H FAC 4R34 T, 3597 B W48 BBS 5 SS-QOL i 43236 97 i B Z # 7+, ﬂ%%@éﬂmﬂﬂ@éﬂ ERHERIUTEE
X (P<0.05) o BBS 5 SS-QOL WA FEHRAN MM (Fysus Fug) « ERERB (Fyy) i, ZRAEHITFEL (P<0.05)
b MBANGFRKEGEHFEAENFEARITNERETHR, RO HEREPREEAZ S ALY, REEZNTHES
FkEHEES

KR RANBEAN; REINSE; EEEHENSE; BET; wE; FAEH

FESES R493 XEFRIZES A XEHS  2096-7721 (2025) 05-0735-06

Effect of rehabilitation robot combined with intermittent aerobic training on gait
control and balance ability in stroke patients with hemiplegia

XING Yajuan, BAI Dehao, HE Liping, WEI Xiangli

(Department of Neurological Rehabilitation, Cangzhou Hospital of Integrated Traditional Chinese Medicine and Western Medicine,
Cangzhou 061000, China)

Abstract Objective: To analyze the effects of rehabilitation robot training combined with intermittent aerobic training on gait control
and balance ability in stroke patients with hemiplegia. Methods: 80 stroke patients with hemiplegia treated at the Department of
Neurological Rehabilitation of Cangzhou Hospital of Integrated Traditional Chinese Medicine and Western Medicine from January 2022
to January 2024 were enrolled. They were randomly divided into the control group (n=40, receiving intermittent aerobic training) and
the observation group (n=40, receiving rehabilitation robot-assisted training combined with intermittent aerobic training). Therapeutic
efficacy, gait parameters (gait speed, gait cycle, stance phase, swing phase), functional ambulation category (FAC) scores, Berg balance
scale (BBS) scores, and stroke-specific quality of life scale (SS-QOL) scores were compared between the two groups of patients.
Results: The total effective rate was 95% in the observation group versus 80% in the control group, with a statistically significant
difference (P<0.05). After intervention, the two groups were both showed improvements in gait speed, symmetry index, and foot pressure
compared to that before intervention, with superior outcomes in the observation group (P<0.05). The observation group also had shorter
gait cycle and durations for stance phase and swing phase than the control group (P<0.05). FAC grades improved significantly in the

observation group compared with the control group after training. BBS and SS-QOL scores increased markedly in the two groups,
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with higher scores in the observation group (P<0.05). Significant within-subject effects (Fyopins Finerncion) and between-subject effects

(Finiergeonp) Were observed for BBS and SS-QOL scores (P<0.05). Conclusion: The combination of rehabilitation robot-assisted training

and intermittent aerobic training has superior clinical efficacy, which can effectively improve gait control, balance ability, and self-care

capacity in stroke patients with hemiplegia.
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Table 1 Comparison of general data between the two
groups of patients [x +s, n (% ) ]

xHRA MEA

=L (n=a0 ) (1ed0 ) tx’E PHE
Fit (%) 57.25+6.11 57.75+5.93 -0.371 0.711
Az (d) 60.30+10.21 61.18+10.26 -0.382 0.703
gzl 0.205 0.651
2 24 (60.00) 22 (55.00)
S 16 (40.00) 18 (45.00)
P28 ch 2K FY 0.050 0.823
HRI M 19 (47.50) 18 (45.00)
a3 21 (5250) 22 (55.00)
I A 0.052 0.820
= 23 (57.50) 24 (60.00)
=W 17 (42.50) 16 (40.00)
Z\g Brunnstrom 0.228 0.633
M7 28 (70.00) 26 (65.00)
IVER 12 (30.00) 14 (35.00)
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Table 2 Comparison of treatment effects ( FMA scores ) between the two groups of patients [n ( % ) ]

2R3 RE TR B T3 REK
SBR4A ( n=40) 10 (25.00) 8 (20.00) 14 (35.00) 8 (20.00) 32 (80.00)
WELLH (n=40) 14 (35.00) 10 (25.00) 14 (35.00 ) 2 (5.00) 38 (95.00)
X 1& 4114
P& 0.043
*3 WHEETESEILE (x£5)
Table 3 Comparison of gait parameters between the two groups of patients (x +s )
{07 B jg] XTER4E (n=40) WA (n=40) tE P&
N=rid:T) 0.37+0.11 0.39+0.12 -0.651 0.517
$HiE (mfs)
JBIT 4 R 0.56 +0.14° 0.73+0.15° -5.174 <0.001
N=prdill 1.96+0.49 1.90+0.48 0.537 0.593
SAREH (s)
3697 4 E 1.40+0.53° 1.19+£0.43° 2.114 0.038
X Neyid:1] 1.24+0.24 1.20+0.26 0.759 0.450
X EAREE (s)
897 4 A 0.83+0.25° 0.61+0.14° 4.793 <0.001
\ Mg gl 0.83+0.20 0.81+0.22 0.567 0.572
EENAEEYE (s)
677 4 0.54+0.19° 0.43 +0.23° 2.335 0.021
=pag:l 68.89 +7.89 68.09+8.10 0.409 0.684
WFRIEEL (% )
897 4 A 76.56 +7.12° 81.12 + 6.46° -3.005 0.004
N=padi] 223.34 +25.67 226.78 +24.12 -0.624 0.535
ZFE (Pa)
677 4 278.98+19.12° 301.12 + 18.23° -5.284 <0.001

e HiByrRTMLL, “P<0.05

F4 THBEFACHESLE (xxs)

Table 4 Comparison of FAC scores between the two

groups of patients (x =5 )

2851 =g adil] 5677 4 & tE

P&

XBE4H (n=40) 230+1.30 3.00+1.40 -1.014 0.317

W4 (n=40) 2.48+1.66 5.03+0.73" -7.294 <0.001

VE: SRR, "P<0.05

2.4 BBS 5 SS-QOL iE4 S5IAITHiHH

e, P

) BBS 15 SS-QOL P43 #4427, ZRAZIT#E X

*5 WHEEBBS 5 SS-QOLENLLE (x+5)
Table 5 Comparison of BBS and SS-QOL scores between the two groups of patients (x +s )

(P<0.05) . BBS 5 SS-QOL 343> FAR RN ( F g -
Foig) « FRERON (Fu) BB, ZRE511%
B (P<0.05) o IGYT 4 W K BEVs 4 )G, WA
i) BBS 5 SS-QOL #F43 ¥y TXT R, 2= RA 451t
FR U (P<0.05) , WS,

3 Wit

ik 24 Qi R A 2 M) S8 A 3 o B4 B
HRE AR HIB K R T Brn bl skt

w3 BBS 4 SS-QOL 4>
v hdl] BIT A A K& 4 & SEIT R eI AR K&1%5 4 [
FHELA ( n=40) 22.88+367  30.10x5.14° 36.83+5.17” 106.88+11.24  118.95+10.27° 125.78 £12.19"
MELLA (=40 ) 22.83+3.40 3590+519°  39.15+4.78"° 107.00+£10.73  123.83+11.24® 136.23 + 11.84%°
Fi& Fug=16.362, Fys.=254.334, F,5=9249 Fug=13.352, Fy.=89.643, F.5=4.080
P& Pi5<0.001, Py <0.001, Pys<0.001 Pi5<0.001, Pgx<0.001, Pyrs=0.019

0. SXTERZAELL, "P<0.05; SIRYTRIAALL, "P<0.05; S5iAYF 4 MM, ©P<0.05
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